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The major purpose of this study was to outline and differentiate diagnostic and therapeutic conditions for the usefulness of
psychological approaches in controlling nocturnal epileptic seizures.
Data on 70 patients (12 ‘own’, 58 from other studies) were evaluated which suggest that at least one psychological approach
was primarily responsible for improving nocturnal seizure control. Outcome-related comparisons were made for the behavioural
state at seizure onset, seizure types, epilepsy syndromes, types of psychological approaches, age, gender, mental disability, du-
ration of epilepsy, impact of psychological treatment on intake of antiepileptic medication, and additional occurrence of diurnal
seizures. Seizure favouring or precipitating factors as well as types of seizures and epilepsies were analysed and compared
with regard to therapeutic components and strategies. Respective data of patients with exclusively nocturnal seizures or with
transitory shifts of seizure activity to the night were evaluated separately.
Psychological approaches were effective in a broad range of indications, whose limitations regarding age, level of intelli-
gence, seizure semiology, or type and duration of epilepsy cannot yet be determined. Therapeutic strategies may depend on
the concomitant occurrence of diurnal seizures as well as on the identification, types and number of seizure favouring fac-
tors, the type and duration of initial symptoms, the behavioural state at seizure onset, the type of epilepsy, and the level of
intelligence.
Despite methodological reservations emerging from the designs, number, and comparability of the included studies, there
is sufficient evidence that psychological approaches to the control of nocturnal seizures clearly deserve more consideration in
research. Also, their carefully prepared and designed use in clinical practice should be encouraged.
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INTRODUCTION
Epileptic seizures frequently occur in sleep. In Gow-
ers’ classic study of 1658 individuals with epilepsy1
more than a half had seizures which occurred exclu-
sively or partially in sleep. This distribution has been
confirmed, at least for tonic clonic seizures, by later
investigators, including Kajtor et al.2 Janz3 and by the
Montpellier group4.
Very often, however, nocturnal seizures are ne-
glected not only in antiepileptic drug (AED) studies,
but also in the design of investigations on psychologi-
cal approaches to seizure control. Their predominance
has even been a criterion for exclusion. So far, there
appears to be no study, which has systematically in-
vestigated the potential of psychological treatments
in the prevention and inhibition of nocturnal epileptic
seizures.
Encouraged by individual reports as well as by
pilot studies in patients with the Lennox–Gastaut syn-
drome, a review was tried to compile and summarize,
structure and analyse, and to compare and evaluate
respective published and unpublished data, in order
to:
• identify which psychological approaches appear
most suitable and effective for which types and
concomitant aspects of nocturnal seizures;
• facilitate planning of prospective research with
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more homogeneous populations, using acknowl-
edged standards which might allow more reliable
recommendations for clinical practice,
• optimize therapeutic strategies for patients with
nocturnal seizures.
MATERIALS AND METHODS
Criteria for inclusion in this evaluation are listed in
Table 1. Only reports about patients who experienced
more than one nocturnal seizure were included, where
available data suggested the epileptic nature of their
seizures. Co-occurrence of diurnal seizures was no
reason for exclusion (cf. Table 14), but it should be evi-
dent that nocturnal seizures were positively influenced
by psychological methods, either directly or indirectly.
Reports concerning seizures exclusively occurring af-
ter awakening in the morning were not considered.
(The category of ‘nocturnal seizure onset when awake’
comprises one patient with secondarily generalized
tonic–clonic seizures who slept after his seizures.)
Studies were not included where the effects of psy-
chological treatments could not be differentiated from
effects of AEDs.
Some patients with nocturnal seizures who success-
fully participated in group studies could not be taken
into this evaluation because of lack of individual data.
Single case studies (who met the criteria of Table 1)
were included even if only some components of their
treatment concepts can be replicated in group studies
as well. No minimal criteria have been determined for
the duration and other qualitative aspects of treatment,
thus data on the outcome mirror a minimum of possi-
ble therapeutic achievements in many patients, but not
the actual potential of the therapeutic approach being
used.
General data on the patients such as sex and age and
the number of mentally retarded (MR) subjects, are
summarized in Table 2. Patients without explicit clas-
sification, or at least description of mental retardation,
have not been assigned to the MR group.
Epilepsy-specific data on the evaluated subjects is
shown in Tables 3, 6, 7, and 12–14. Behavioural
states5 at seizure onset are indicated in Tables 4 and 5.
Table 1: Criteria for inclusion.
Individual data available or identifiable for:
• subject’s age at onset of psychological treatment;
• subject’s gender;
• type(s) of nocturnal epileptic seizures that were stopped or
prevented by one or more psychological approaches;
• features of the psychological approach reported as
responsible for increasing seizure control;
• quantitative and/or qualitative parameters for the
improvement of seizure control.
Table 2: General data.
‘Own’ sample Total
N total 12 70
N male/female 4/8 33/37
Age: range 4.9–41 3.6–45
Age: mean 19.1 23.2
N mentally retarded 7 (58.3%) 14 (20.0%)
N authors/author groups 1 44
In view of the methodological diversity of the var-
ious approaches included in this evaluation, and the
limited number of patients, it was considered appro-
priate to use a descriptive approach with raw data only,
and not to apply further statistical procedures.
RESULTS
Epilepsies and epileptic syndromes—nocturnal
seizure onset and outcome
As Tables 3 and 5 show, psychological treatments have
been reported as effective in a range of epileptic syn-
dromes, though so far this treatment mode has yet to
be described in idiopathic partial epilepsies or in the
special syndromes.
The behavioural state at seizure onset was explicitly
indicated in 40 patients. In 35 (87.5%) seizures started
during sleep alone.
Therapeutic options for seizure onset during
sleep included trigger-oriented threshold regulation
(cf. Tables 7 and 8) as well as unspecific measures that
may reduce diurnal and nocturnal seizure susceptibil-
ity (Tables 9 and 10). Behavioural countermeasures at
seizure onset could be applied if (a) initial symptoms
wakened the patient or if (b) systematic diurnal seizure
inhibition initiated learning mechanisms that became
active at seizure onset even independent from the be-
havioural state.
People with nocturnal seizure onset exclusively dur-
ing sleep had no worse prognosis for becoming seizure
free. One of the patients with seizure onset during
sleep and during wakefulness had more than one
nocturnal seizure type, only one of which actually
occurred during sleep. This seizure type (clonic) al-
ways stopped within 10 seconds if—in addition to for-
mer psychological treatments involving systematic be-
havioural seizure inhibition—massage was provided
during the preceding evening, in contrast to nights
without massage, and in contrast to the efficiency of
massage in that person’s other seizure types.
In all the epilepsy syndrome groups considered,
there were patients who achieved freedom from
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Table 3: Epilepsies and epileptic syndromes—nocturnal seizure onset.
Epilepsy/epileptic syndrome N patients with nocturnal seizure onset
During When Both Not Total
sleep awake specified
Partial
Symptomatic/cryptogenic 15 1 1 12 29
Idiopathic — — — — —
Generalized
Symptomatic/cryptogenic 5 — 3 3 11
Idiopathic 6 — — 6 12
Undetermined 9 — — 9 18
Special syndromes — — — — —
Total 35 1 4 30 70
Table 4: Behavioural state at seizure onset—outcome.
Nocturnal N patients seizure free for N patients with seizure Behavioural seizure Total Transitory
seizure onset >6 >3 Not frequency reduced control possible shift
months quantified By >50% Not quantified Always Not quantified
During sleep 9 2 5 9 5 1a 5 36a 2a
When awake — — 1 — — — — 1 —
Sleep and awake 1 — — — 2a — 1 4a 2a
Not specified 16 3 4 2 2 3 — 30 3
Total 26 5 10 11 9a 4a 6 71a 7a
a One patient is included who had more than one type of nocturnal seizure, which had to be assigned to two different outcome groups and two
different groups for behavioural states at seizure onset (see text).
Table 5: Epilepsy/epileptic syndrome—outcome.
Epilepsy/epileptic N patients seizure free for N patients with seizure Behavioural seizure Total Transitory
syndrome >6 >3 Not frequency reduced control possible shift
months quantified By >50% Not quantified Always Not quantified
Partial
Symptomatic/cryptogenic 11 2 6 4 3 1 2 29 2
Idiopathic — — — — — — — — —
Generalized
Symptomatic/cryptogenic — 2 — 2 3a 2a 3 12a 4
Idiopathic 7 1 2 — — 1 1 12 —
Undetermined 8 — 2 5 3 — — 18 —
Special syndromes — — — — — — — — —
Total 26 5 10 11 9 4 6 71a —
a For one patient with more than one type of nocturnal seizures, two different outcome groups are indicated.
Table 6: Types of nocturnal seizures—outcome.
Types of N patients seizure free for N patients with seizure Behavioural seizure Total Transitory
nocturnal seizures >6 >3 Not frequency reduced control possible shift
months quantified By >50% Not quantified Always Not quantified
Simple partial (SIM) 3 — 2 1 — — 1 7 1
Complex partial (COM) 4 1 1 1 2 — 1 10 2b
Sec. gen. tonic–clonic (SEC) 8 1 3 3 2 1 — 18 1b
Primary gen. tonic–clonic (PRI) 2 — — — 1 1 — 4 —
Not specified tonic–clonic (NTC) 10 3 4 5 4 1 — 27 2
Tonic (TON) 1 — — 1 2 — 2 6 2b
Clonic (CLO) — — — — — 1 — 1 1b
Myoclonic (MYO) — — — — — — 2 2 —
Total 28a 5 10 11 11b 4b 6 75a,b 9b
a Including two patients with two types of nocturnal seizures each. b Including one patient with four types of nocturnal seizures, out of which
the outcome of one was different from the other three.
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Table 7: Precipitation of nocturnal and diurnal seizures in all patients—impact on treatment.
Identified/indicated Total Target of psychological treatment in N patients
seizure-favouring factor(s) Trigger-oriented treatment Merely inhibition at Other
Alone And behaviour inhibition And seizure onset
dc nc d + n other d n d + n
At least one per patient 62 43 6 4 5 1 1 2 — —
One per patient 24 19 3 — 1 — 1 — — —
Two per patient 18 12 1 2 1 1 — 1 — —
Three per patient 10 7 — 1 1 — — 1 — —
Four per patient 5 3 1 1 — — — — — —
Five per patient 5 2 1 — 2 — — — — —
Sleep deprivation/disturbance 16 7 4 2 3 — — — — —
(Other) Stressa 15 10 2 2d 1 — — — — —
Unsettled conflicts 15 9 2 3 1 — — — — —
Anxiety/fear 11 6 2 — 1 1 — 1 — —
Dream contents 11 9 — 1 1 — — — — —
Dependency 10 8 1 1 — — — — — —
Irritation, rage 9 8 — — — — — 1 — —
Psychic trauma 5 4 1 — — — — — — —
Menstruation 4 1 — — 1 1 — 1 — —
Acoustic stimulation 3 — — — 2 — — 1 — —
Constipation 3 3 — — — — — — — —
Double-blind 3 3 — — — — — — — —
Functional 3 3 — — — — — — — —
Photic stimulation 3 1 — 1d 1 — — — — —
[Fatigue]b 3 2 1 — — — — — — —
Guilt feelings 3 3 — — — — — — — —
Sleep onset 3 2 — — — — — 1 — —
Alcohol 2 1 — — 1d — — — — —
Fever 2 — — — 2 — — — — —
Orthostatic problems 2 — — 1 — — 1 — — —
Rivalry 2 1 1 — — — — — — —
Separation 2 2 — — — — — — — —
Antibiotics 1 — — — 1d — — — — —
Depression 1 1 — — — — — — — —
Frustration 1 1 — — — — — — — —
Psychotic break 1 1 — — — — — — — —
Reproaches 1 — — — 1d — — — — —
None 8 1 3 1 3
a Usually, stress had the meaning of ‘negative’ stress (in contrast to ‘eustress’). b Precipitation of diurnal seizures only, but impact on
nocturnal seizure threshold cannot be excluded. c d = diurnal; n = nocturnal. d For one patient who had this trigger, only preventive measures
were useful, but for other triggers in the same patient, trigger-oriented measures were combined with behavioural measures at seizure onset.
seizures, though comparatively few for the symp-
tomatic generalized epilepsies. This group comprised
eight patients with Lennox–Gastaut syndrome, out of
which two became seizure free at night for more than
three months6–8.
For patients who achieved more than 6 months
freedom from nocturnal seizures, the mean follow-up
duration was 2.6 years (range 0.6–6) in symptomatic
partial epilepsies, 6.1 years (0.6–16) for idiopathic
generalized epilepsies, and 5.1 years (0.6–11) for the
undetermined group.
An interesting observation is that transitory shifts
of seizure activity to the night during psychological
treatments were exclusively observed in symptomatic
epilepsies.
Onset and type of nocturnal seizure
activity—outcome
Tonic–clonic seizures, mostly secondarily general-
ized (as far as specified), were documented most of-
ten. Overall, a focal onset was definitely stated for
33 patients (six simple partial, nine complex partial,
16 secondarily generalized tonic–clonic, and each one
with secondarily generalized tonic–clonic seizures in
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Table 8: Precipitation of nocturnal seizures in patients without concomitant diurnal seizures—impact on treatment.
Identified/indicated N Target of psychological treatment in N patients
seizure favouring factor(s) patients Trigger-oriented treatment Inhibition Other
(Total) Alone And behaviour inhibition only
d n d + n
At least one per patient 19 15 3 1 —
One per patient 8 8 — — —
Two per patient 9 6 2 1 —
Three per patient 1 — 1 — —
Five per patient 1 1 — — —
Dependency 7 6 1 — —
Unsettled conflicts 5 3 2 — —
Dream contents 5 4 1 — —
(Other) Stress 3 2 (1)a — —
Sleep deprivation/disturbance 2 1 1 — —
Anxiety/fear 2 2 — — —
Constipation 1 1 — — —
Depression 1 1 — — —
Double blind 1 1 — — —
Photic stimulation 1 — (1)a — —
Functional 1 1 — — —
Irritation/rage 1 1 — — —
Menstruation 1 — — 1 —
Rivalry 1 1 — — —
Separation 1 1 — — —
Sleep onset 1 — — 1 —
None 2 1 1
a For this seizure-favouring factor, only preventive measures were useful, but for other triggers in the same patient, trigger-oriented measures
were combined with behavioural measures at seizure onset.
combination with simple or complex partial seizures),
but it cannot be excluded for a further 26 with un-
specified tonic–clonic seizures. Two of the patients
with simple partial seizures had generalized seizures
as well (one not specified tonic–clonic, the other clonic
and tonic).
Only in four patients with generalized tonic–clonic
seizures were aura symptoms explicitly denied. In two
of these, seizures occurred exclusively at night. Taking
into account that they had no other seizure types, and
that pre-seizure symptoms were explicitly reported in
all patients with myoclonic and many patients with
tonic seizures, it can be concluded that in at least
two out of 70 patients (= 2.9%) nocturnal seizure in-
hibition by behavioural countermeasures would have
been impossible, i.e. prevention and ictus-independent
threshold regulation had to be the only therapeuti-
cally effective psychological measure9, 10. Neverthe-
less, one out of these two patients achieved freedom
from seizures for more than 6 months following psy-
chological treatment.
Generally, simple partial, complex partial and
tonic–clonic seizures are reported as showing more
favourable outcome that tonic, clonic, or myoclonic
seizures, but longer-term outcome data is not yet avail-
able for some of the latter group. For all seizure
types included in this evaluation there are examples
of seizure onset during sleep. Only complex partial,
secondarily generalized tonic–clonic, tonic and my-
oclonic seizures started during the (nocturnal) wake
state as well.
Seizure precipitating/favouring factors—impact
on treatment
Seizure-precipitating or favouring factors were iden-
tifiable in 62 (88.6%) patients. In 59, trigger-oriented
treatments (alone or in combination with other psy-
chological approaches, mostly behavioural counter-
measures at seizure onset) were at least partially
effective in the prevention or inhibition of nocturnal
seizures. In 38 cases, more than one of these factors
were noted.
A closer look at the type of seizure precipitation
(Table 7) reveals that sleep deprivation and other, (un-
specified) stress experiences were most often indi-
cated. Other, in part overlapping factors, such as un-
settled conflicts, but also anxiety and fear, dream con-
tents, irritation and rage, and/or pathological depen-
dency on another person, were comparatively often as-
sumed to have played a major role as well, both in
seizure precipitation and in regard to the chosen type
of psychological treatment.
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Table 9: Type of psychological approach—outcome.
Type of psychological approach N patients seizure free for N patients with seizure Behavioural seizure Total Transitory
(alone or combined >6 >3 Not frequency reduced control possible shiftb
with other psychological approaches)a months quantified By >50% Not quantified Always Not quantified
Behaviour inhibition at seizure onset by
the patient 4 1 2 — 1 2 4 14 2
another person 1 — 1 1 1 — 4 8 2
Psychodynamic treatment 13 4 6 2 4 — — 29 1
Family therapy 8 2 2 4 6 — — 22 1
Massage 7 2 — 1 3 2 — 15 —
Creative therapiesc 7 2 1 1 3 — — 14 —
(Other) Systemic therapy 6 — — 2 2 1 — 11 —
Physical training 6 — — 1 3 — — 10 —
(Other) Pedagogical approachesc 2 2 1 1 3 — — 9 —
Relaxation 3 1 1 2 — 1 1 9 1
Prevention 2 — 2 — 2 1 — 7 —
EEG biofeedback 1 — 1 3 — — — 5 —
Other behavioural therapy 1 — 1 — 2 — — 4 2
Group psychotherapy — 2 — 1 — — — 3 —
Systematic desensitization 2 — — — — — — 2 1
a In 43 patients, more than one psychological approach was used. b Only those types of psychological approaches are indicated whose role in
favour of a transitory shift of seizure activity to the night, in the individual case, was evident. In four patients, this shift was observed when
behavioural measures at seizure onset were combined with another type of behavioural treatment. c For the explanations see text.
Table 10: Types of nocturnal seizures—types of psychological approaches.
Type of psychological approach Types of nocturnal seizures in N patientsa Use in patients
(alone or combined with other SIM COM SEC PRI NTC TON CLO MYO Totalb with nocturnal
psychological approaches) seizures only (%)
Behaviour inhibition at seizure onset by
the patient 1 3 7(2) — — 3(1) 1 2(1) 17(4) 23.5
another person 2 — 1 — 1(1) 3(1) — 1 8(2) 25.0
Psychodynamic 1 4(1) 9(2) 1(1) 16(5) 1(1) — — 32(10) 31.6
Family therapy 1 2(1) 5(1) — 13(6) 2(1) — — 23(9) 39.1
Massage 1 3(1) 2 3(1) 6(2) 3(1) 1 — 19(5) 26.3
Creative therapies — 2(1) 3(2) 2(1) 8(3) 1 — — 16(7) 43.8
(Other) Systemic therapy — 2(1) 2 2(1) 7(5) 1 — — 14(7) 50.0
Physical training 1 4(1) 2 2(1) 3(2) 2 — — 14(4) 28.6
(Other) Pedagogical approaches 1 1 1 — 7(2) 1 — — 11(2) 18.2
Relaxation 1 3 1 1 3 — — — 9 —
Prevention — 1 1 1 3(2) 1 — — 7(2) 28.6
Other behavioural treatments 1 1 1 — 2(1) 2 — — 7(1) 14.3
EEG biofeedback 1 — 2 — 2(2) — — — 5(2) 40.0
Group psychotherapy — — 1 — 3(1) — — — 4(1) 25.0
Systematic desensitization 1 — 1 — — — — — 2 —
Total 12 26(6) 39(7) 12(5) 72(31) 20(5) 2 3(1) 156(55) 35.3
a Abbreviations; see Table 6. b In parentheses: nocturnal seizure types in N patients with exclusively nocturnal seizures.
In patients without identifiable seizure-precipitating
or favouring factors, psychological approaches in-
cluded, above all, behavioural countermeasures at
seizure onset or EEG biofeedback training.
Seizure-favouring factors were documented in five
out of those six patients with transitory shifts of
seizure occurrence to the night. Remarkably, in all but
one of them, sleep deprivation was one of these fac-
tors. Other factors were mentioned no more than once.
Twenty-one patients (=30.0%) had exclusively noc-
turnal seizures. In at least 15 of them tonic–clonic
seizures occurred. In two out of those 21, no seizure-
favouring factor was identified. Of the remaining 19,
the most frequently mentioned seizure favouring fac-
tors differed from the total sample: instead of sleep
deprivation and other stress, dependency issues seem
to be predominant particularly in patients with tonic–
clonic seizures. The relative importance of dream con-
tents and unsettled conflicts may also deserve atten-
tion, both from diagnostic and from therapeutic view-
points. In these patients the application of behavioural
countermeasures at seizure onset was used only
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in more complex trigger constellations. In patients
without identifiable triggers behavioural inhibition at
seizure onset or EEG biofeedback were effective.
Types of psychological treatment—outcome
In 42 patients, more than one type of psychological
approach was used. Understandably, the application
of behavioural countermeasures at seizure onset is not
the psychological approach that was used most often.
But the limitation of voluntary action by sleep did not
per se preclude the possibility of behavioural reactions
at seizure onset: Christiane Schmid-Scho¨nbein11 re-
ported a 16 year old of normal intelligence with di-
urnal and nocturnal complex-partial seizures who, at
first, succeeded in systematically arresting her diur-
nal seizures by behavioural measures (clenching fists
and mental activity). Afterwards, she was instructed to
train the application of these measures following mere
imagination of her initial (epigastric) seizure symp-
toms. During a period when no AED was taken, she
woke up from sleep with her fists clenched, and the
well-known feeling of a seizure going away. It seems
that clenching her fists had developed into a learned
reaction, a conditioned response to initial symptoms.
More frequent, of course, was the application of
behavioural countermeasures in seizures whose ini-
tial symptoms awakened the patient: during nocturnal
video-documentation of a profoundly disabled, adult
patient (case 2 below), it was possible to monitor
examples of behavioural countermeasures following
tonic seizure onset. In this case, the counter measures
consisted of tapping with her hands on her abdomen,
or pressing her hands against each other or against
other objects. (The paroxysm inhibiting effects of
these measures had been confirmed, for this patient,
during various EEG investigations before and after-
wards12.) Seizure arrest as a conditioned response was
obvious and video-documented during the day and
(after AED reduction and the coherence of positive
environmental reactions to seizure arrest facilitated
the stabilization of learned behaviour) during sleep as
well. However, verbal confirmation by the patient was
not possible due to her profound MR.
Interestingly, a comparatively large number of re-
ports on behavioural countermeasures for arresting
nocturnal seizures, directly or via control of diurnal
seizures, are from the 19th century13–16, i.e. when
the spectrum of available AEDs was limited to bro-
mides, chloral hydrate and the like, and when more
patients had to look even more intensely for be-
havioural therapeutic options. All but one of these
patients in the 19th century reports discovered be-
havioural techniques without professional assistance.
In eight patients, behavioural countermeasures were
spontaneously applied by other persons who happened
to perceive, or were awakened, by initial seizure symp-
toms. Such persons were husbands17, 18, or parents of
children, however, in no case indicative of patholog-
ical dependencies. In each of these, seizure arrest by
external stimulation was rather exceptional, never the
sole psychological treatment component, and there-
fore unlikely to induce conditioning of seizure inhi-
bition. Apparently, however, it often contributed to
the awareness that seizures can be influenced by be-
havioural measures, which may have been significant
for the course of treatment.
In contrast, psychodynamic treatments were used
most often, alone or in combination with other psy-
chological treatment components, for permanent pre-
vention of all or almost all nocturnal seizures. Al-
though difficulties in using scientifically convincing
designs for single case studies are evident for such ap-
proaches, and although many authors certainly did not
even exhaust the relatively narrow range of possible
options in this regard, their relatively frequent applica-
tion in patients who then achieved complete freedom
from seizures for more than 6 months is only one of
many reasons why methodological reservations should
not prevent attempts to investigate therapeutically rel-
evant factors. Among the factors that were compara-
tively often focused upon in various studies, the iden-
tification and articulation of repressed feelings and
thoughts—with or without dream analyses—deserves
comment. The impact of such procedures on seizure
control may be plausible as far as they contribute
to increased self-awareness and self-confidence. This
may help the patient to reduce or eliminate seizure
favouring factors such as unsettled conflicts, patho-
logical anxieties and dependencies, sleep disturbance,
and other stress10, 19–31, and also strengthen motiva-
tion and willpower to effectively apply behavioural
measures for seizure inhibition20, 26, 31.
The comparatively large number of patients in
whom family therapy was effective, exemplified by
case 1, first of all mirrors the fact that 27 (38.6%) of
the included patients were below the age of 18 years
(Table 13). In addition, counselling in marital issues
with or without active participation of the spouse
played a major part in some treatments19, 22, 32, 33. In-
dependently, in a few patients, other systemic treat-
ments (including changes to the extra-familial envi-
ronment) were not only effective per se for improving
seizure control, but often yielded diagnostic informa-
tion that was useful for optimizing combined treatment
strategies.
The frequent application of massage deserves par-
ticular attention. It should be noted that it was never
the sole type of treatment, being combined with other
approaches such as psychodynamic or creative thera-
pies, and/or physical training8, 9, 22. Regardless of the
level of intelligence, however, it was most often used
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in the groups of patients who became seizure free for
more than 3 or 6 months.
Nevertheless, the systematic investigation of spe-
cific effects of massage for nocturnal seizure control
including techniques, duration, training and frequency
of massage, relationship between the patient and the
masseur, additional use, type(s) and dosage(s) of es-
sential oils, etc., appears to be as yet in its infancy.
First results in one patient who is part of this eval-
uation are summarized below (see case 2). Apart
from another patient with Lennox–Gastaut syndrome
in whom effects on seizure control (in particular the
duration of seizures) were encouraging as well, but
yet have to be replicated within an intra-individually
useful design, none of those details were reported in
the other studies, nor in one patient with myoclonic
epilepsy in whom massage was not effective14.
‘Creative therapies’ include, above all, occupational
therapy as well as respective counselling, also allow-
ing the patient to work in the profession which is
in accordance with his/her personality and desires.
Janz34 provided an impressive case study on a 27 year
old man with complex partial and nocturnal tonic–
clonic seizures whose psychodynamic treatment was
ineffective for 2 years, but became effective (in his
view) after his father’s death allowed him to shift to
his favourite profession.
Likewise, reports by several patients as well as ex-
amples in the medical literature8, 35 suggest that the ar-
ticulation of repressed conflicts, feelings and thoughts
by means of arts, poetry, and music may contribute to
raise the nocturnal seizure threshold, at least if inte-
grated in other psychological treatments.
In the author’s own studies with MR patients, us-
ing intra-individually appropriate designs, a reduction
of the frequency and intensity of nocturnal seizures
following physical training under comparable condi-
tions was seen not only during the subsequent night,
but even more clearly in the week following a lim-
ited period (7 or 9 days) of systematic training. It
was not possible, however, to measure parameters that
may account for such improvements, e.g. sleep qual-
ity, body temperature, depression, or anxiety scores.
In one patient, a repeatedly clear reduction or inter-
ruption of paroxysmal activity during long-term EEG
monitoring of physical activity (bike and therapeutic
horseback riding) came along with its positive clinical
influence. As a rule, the transitory increase of seizure
susceptibility shortly after exercise that was no longer
observed after training was possible for several con-
secutive days.
Despite the increasing number of studies underlin-
ing the therapeutic potential of sports for improving
control of epileptic seizures, however, other reports on
its value for nocturnal seizure control are compara-
tively old and only anecdotal9, 15.
Relaxation training, often applied shortly before
falling asleep in the evening36, 37, leads the exam-
ples for effective behavioural treatments, even with-
out being explicitly combined with behavioural coun-
termeasures at seizure onset. EEG biofeedback, in
part individualized regarding electrode placement and
choice of reinforced amplitudes18, 38–40, and various
forms of systematic desensitization17, 41, 42 were suc-
cessfully used as well.
Other behavioural treatments in strictu sensu, such
as positive reinforcement, played only a supplemen-
tary role, e.g. in order to enhance behavioural mea-
sures for seizure inhibition or prevention. In one
patient, cognitive behavioural therapy was used for
treating depression, and relief in depression also re-
sulted in complete control of nocturnal seizures43.
As depression had once started due to the onset of
epilepsy, this case is particularly interesting.
The comparatively small number of included
patients whose nocturnal seizure control improved
during and following behavioural treatments in the
strictest sense does not necessarily indicate that these
were less effective. In only one patient was relaxation
abandoned due to lack of efficacy. In contrast, it should
be stressed that, at least for some patients, more care-
ful and convincing designs were used.
Other pedagogical approaches include Gestalt ther-
apy/pedagogy and comparable concepts, which aimed
at making the patient find his/her own identity and
‘rhythm’, and develop positive body awareness. This
is said to increase self-reliance, decrease anxiety
and encourage articulation of repressed feelings44, 45.
Also, in profoundly disabled patients the introduction
of a well-balanced system of psychological parents
must be considered as a major therapeutic factor8. It
was felt useful to add this category for patients in
whom these therapeutic components have not neces-
sarily been addressed by other measures such as, for
instance, creative therapies.
Finally, group therapy was an explicit part of
the therapeutic concept in four patients. In three of
them8, 46, 47, specific effects are plausible, but can-
not be isolated. In the fourth, an 11 year old boy
with secondarily generalized tonic–clonic seizures48,
group therapy followed individual psychotherapy, and
resulted in further improvements of seizure control
and behaviour. He was the only child of his parents,
and his fear and anxiety, including fear of seizures,
has been markedly alleviated following activities with
other children.
Types of psychological treatment—indications
All these approaches were involved in the control of
tonic–clonic seizures, with or without described focal
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onset. As for other seizure types, behavioural treat-
ments were primarily used for simple and/or com-
plex partial seizures, while other approaches—except
group psychotherapy—were used both for partial and
for generalized seizures, in particular tonic seizures.
The paucity of self-control techniques for arresting
ongoing seizures in primary generalized tonic–clonic
seizures was to be expected, in contrast to their pre-
ferred use in less often occurring generalized seizure
types.
When comparing the role of various psychologi-
cal approaches (alone or in combination) for patients
who exclusively suffered from nocturnal seizures, the
high ‘intra-disciplinary’ percentages of extra-familial
systemic therapies (50.0%) and creative therapies
(43.8%) are remarkable. In contrast, this quota drops
to only 13.0% if all behavioural treatments or treat-
ment components (countermeasures at seizure onset
excluded) are taken together. In fact, relaxation in
the evening (effective for both nocturnal and diurnal
seizure control in patients with daytime-independent
seizure occurrence) first appeared useful and was tried
in one case, but then abandoned by the patient and
replaced, above all, by psychodynamic, systemic and
creative treatment components46, 47. In this regard, at
best, the percentage of EEG biofeedback (40%) may
attract some attention, despite the small total num-
ber of patients and the fact that, in one of them, its
beneficial effects on other symptoms (snoring, toss-
ing and turning) initiated therapeutically substantial
social changes (e.g. moving back into the bedroom
with her husband) and encouraged a more preventa-
tive lifestyle18.
The techniques of behaviour therapy are used
more often in partial symptomatic epilepsies than in
idiopathic epilepsies. Combined approaches were used
most often in the group of patients whose epilepsy is
undetermined as to whether it is partial or general-
ized (which included some patients with ‘mixed’, i.e.
partial and generalized epilepsy components). In each
of five patients with symptomatic generalized epilepsy
(four with Lennox–Gastaut syndrome, one with a his-
tory of West syndrome), six approaches have been
used successfully, when combined and when used (in
part) consecutively in separate periods of treatment.
Outcome—preliminary impact on medication
The data available here suggest that freedom from
seizures was most often achieved when AEDs were
withdrawn. In 12 patients (eight of them hav-
ing achieved freedom from seizures for more than
6 months), this was only possible in a carefully de-
signed and supervized combination with psycholog-
ical treatment and/or after psychological treatment
proved effective. Another seven patients (six of them
became seizure free >6 months) had never taken any
AEDs. In five patients, freedom from seizures fol-
lowing psychological treatment allowed a reduction in
AEDs, and in another five it had no impact.
The average follow-up duration of patients with
freedom from seizures of greater than 6 months was
2.8 years (range 1–5.9) when AEDs were reduced, 4.2
years (0.6–16) when AEDs were withdrawn, and 6.1
years (2–14) when no AEDs were taken. The follow-
up in the patient whose psychological treatment had
no impact on antiepileptic medication was 1 year.
In some of those patients who did not achieve com-
plete remission, and who were assigned to the group
whose psychological treatments had no impact on
AEDs, medication was not constant, but respective
changes allowed the confirmation or replication of the
effects of psychological measures.
Antiepileptic medication prior to and/or during psy-
chological treatments included ACTH/hydrocortisone,
belladonna, bromide, carbamazepine, chloral hy-
drate, clobazam, diazepam, ethadione, ethosuximide,
gabapentin, lamotrigine, methsuximide, methylphe-
nobarbital, nitrazepam, oxcarbazepine, phenobarbi-
tal, phenytoin, primidone, progabide, sulthiame,
troxidone, topiramate, valproate, and vigabatrin, but
available data did not allow a systematic and differen-
tiated evaluation as to whether they were useful or not
for facilitating learning of behavioural seizure control.
Other variables of outcome
Since, most often, psychological treatments were only
started after a series of pharmacological treatment at-
tempts failed, and since the implementation of some
types of psychological approaches appears to be eas-
ier if the patient’s cognitive abilities are sufficient, it
is not surprising that the percentage of children less
than 10 years and of mentally retarded patients among
those who became seizure free is comparatively low.
However, there are such examples8, 25, 27, 36, although
in some of them, this remission was restricted to noc-
turnal seizures, i.e. control of diurnal (non-convulsive)
seizures was not yet or only partially achieved8, 26, 37.
Moreover, a closer look at data of some patients
with MR reveals that freedom from seizures for more
than 3 months, for instance, does not exclude that
clearly longer seizure free periods actually were ini-
tiated; in practice, there were reasons to expect that
parents or caregivers would have returned in the case
of relapse (despite often longer travel to specific in-
stitutions) as the psychological treatments were more
effective than the preceding pharmacotherapy7. Also,
seizure frequency in MD patients was comparatively
high, thus it took more time and effort to achieve free-
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dom from seizures for more than 3 months even if
the progress regarding learning seizure control was
faster and statistically more evident than in patients
with lower seizure frequency. Finally, several patients
with MD are included whose data only reflect spon-
taneous observations, or initial and interim results of
treatments, or reports by professionals who had no
specific training for this population, i.e. external con-
ditions for effective psychological treatments were of-
ten not or not yet favourable.
Although it is obvious that the range of psychologi-
cal treatment options for patients with exclusively noc-
turnal seizures is restricted, outcome data did not differ
significantly from the groups with additional diurnal
seizures. At best, the relatively low number of patients
with same and other types of diurnal seizures among
those who became seizure free for more than 6 months
is noticeable. As multiple seizure semiology is more
common among MR patients, this may confirm those
as yet unfavourable conditions for psychological treat-
ments in this population, but also an increased risk of
seizures being maintained by AEDs whose spectrum
of indications is comparatively narrow.
Transitory shifts of seizure occurrence
In a 23 year old woman with posttraumatic com-
plex partial seizures, Brown and Fenwick41 observed a
transitory shift of seizure activity to the night when she
systematically arrested her diurnal seizures. Formerly,
without these behavioural measures, complex partial
or secondarily generalized tonic–clonic seizures of-
ten had evolved. It was shown that nocturnal seizures
again ceased and diurnal seizure activity remained
absent when systematic psychological treatment was
continued42.
A transient shift of seizures to the night was also
reported in a boy with Lennox–Gastaut syndrome:
these seizures occurred in the course of short visits
at the home of his family, when diurnal seizure ac-
tivity was entirely prevented, and when therapeutic
measures were interrupted that may have had a cathar-
tic function, in this case individualized creative thera-
pies and massage6. Accordingly, in two other patients
with this syndrome, careful documentation with in-
frared monitoring demonstrated that physical training
and/or massage are likely to prevent or minimize such
shifts which otherwise had been observed during sys-
tematic behavioural seizure inhibition, with or without
external stimulation. It was not possible to measure
sleep parameters, however, the impression prevailed
that physical training as well as massage contributed
to not only extend the duration of sleep, but to also en-
hance subsequent cognitive functions (e.g. verbal ex-
pression).
In two cases with both nocturnal and diurnal
seizures, it is questionable whether a shift toward the
night actually happened since, during psychological
treatment, conditions for perceiving seizures substan-
tially improved: in one profoundly disabled, 9 year
old boy with signs of autism, nocturnal tonic–clonic
seizures became evident for the mother only after the
psychodynamically oriented treatment enabled him to
cry at seizure onset, and completely disappeared in
the course of treatment7, 8. In the other, non-disabled
adolescent, relaxation training was thought to have in-
creased the awareness of seizure manifestations, be-
sides which initial symptoms had changed from visual
to primarily epigastric11.
With or without these questionable cases, shifts of
seizure activity to the night appeared to occur compar-
atively often, but not exclusively in patients with MR.
All four patients with MR had Lennox–Gastaut syn-
drome, the other two patients had symptomatic partial
epilepsy. At least five patients did not show any lateral-
ization of epileptic activity; only the sixth patient was
instructed to also clench her right fist as a behavioural
countermeasure.
When comparing those patients, whose seizures
shifted transitorily to the night, with the remaining
patients, some differences are seen. These included
the number in whom sleep deprivation or disturbances
contributed to seizure precipitation (83.3% for all six
patients, all the four MR patients vs. 17.2% for the re-
maining 64 patients). Also, they seem to have had an
earlier age of onset of epilepsy than the rest (2.2 years
for five patients in whom precise data are available vs.
13.0 years in the remaining 49 patients who also met
this criterion).
The reverse situation, a transitory shift of exclu-
sively nocturnal seizures to the day, was not observed
in these reports. In two patients, however, noctur-
nal tonic–clonic seizures were replaced by new, mild
symptoms during the day which cannot definitely be
classified as epileptic or non-epileptic, and whose
course is still being pursued: in an adult woman, who
primarily received EEG biofeedback treatment, diur-
nal symptoms were described as a ‘forewarning’, a
‘fuzzy feeling’ which conveyed to her a sense of con-
trol after her tonic–clonic seizures during sleep ceased
completely18. In an adolescent boy, mild jerks at the
extremities during the day were observed following a
change in medication, which was tried after psycho-
dynamic and systemic components of treatment were
only partially successful and realizable for nocturnal
seizure control46, 47. Diurnal non-epileptic symptoms
(‘anxiety attacks’,‘non epileptic seizures’) appeared to
replace nocturnal seizures, but proved to be transitory
if psychological treatment continued10, 28.
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CASE ILLUSTRATIONS
Case one31
An 11 year old boy of normal intelligence with drug-
refractory frontal lobe epilepsy re-experienced visions
of violence while hallucinating, which initiated his
complex-partial and secondarily generalized tonic–
clonic seizures. Apart from perceptual disturbances,
his complex partial seizures consisted of atonic fea-
tures, anxiety, and speech arrest, while initial cry,
foaming at the mouth and cyanosis were part of di-
urnal and nocturnal tonic–clonic seizures. Systemic
treatment also revealed an anxiety neurosis of his
overprotective mother. She claimed to reliably pre-
dict her son’s nocturnal seizures: after she woke up
she listened carefully to her son’s breathing, and after
a few seconds changes in his breathing indicated that
his anxiety increased. The anxiety concluded with the
seizure until the same procedure started some hours
later.
In the clinic, being separated from his mother,
seizure frequency first dropped from 7–8 to 1 per
day. After a few days, seizures ceased completely,
while the mother was unable to eat or sleep for 3 days
following separation. Psychological assistance helped
her to overcome her crisis, and after she learned to
control her seizure-related expectations and anxieties,
the boy remained seizure-free even after his return
from the clinic, and despite sleeping in the room of his
mother again.
The remarkable improvement in the clinic encour-
aged and allowed the withdrawal of the co-medication
(valproate), but phenytoin (PHT) was maintained in
monotherapy because of an abnormal EEG. After
being more than 1 1/2 years seizure-free at follow-
up, the EEG was normal. But about 10 days follow-
ing PHT withdrawal, paroxysmal activity re-appeared,
and PHT was administered again.
Case two
Following systematic psychological treatment includ-
ing a limited period of external stimulation at seizure
onset, a 25 year old, profoundly mentally retarded
woman with Lennox–Gastaut syndrome had learned
to stop within a few seconds many of her tonic–
complex partial and tonic–clonic seizures. Arrest of
diurnal and—sporadically—nocturnal seizures, as far
as they started when awake, was achieved by electro-
clinically confirmed motor countermeasures (tapping
or pressing with her hands) or, apparently resulting
from learned behaviour, without discernible volun-
tary application of countermeasures. Later, at lower
dosages of carbamazepine (CBZ) monotherapy and—
even more often—following its withdrawal, condi-
tioned seizure arrest was observed when seizures
started during sleep. (Nocturnal and diurnal, arrested
and non-arrested seizures were video-documented.)
Since itching due to a skin condition (a known side
effect of CBZ and many of those 10 other AEDs
which, in various combinations, had been tried un-
successfully before) substantially disturbed her sleep
and thereby contributed to the occurrence of nocturnal
seizures, and since neither the itching nor the skin con-
dition could be suppressed/cured by any other medi-
cal interventions, it was decided to gradually withdraw
CBZ. Aiming at the prevention or reduction of epilep-
tic and non-epileptic withdrawal symptoms, effects of
selected techniques of classical Swedish and Chinese
massages (considering the presumed preferences of
the patient) were repeatedly investigated within intra-
individually useful designs before and after four steps
of CBZ reduction. Up to three applications per day,
lasting 10 or 15 minutes each, were given by either a
masseur, trained nurses or trained educators for up to
four, mostly consecutive, days per week.
Results suggest that: (a) massage reduced the oc-
currence of diurnal and nocturnal withdrawal seizures,
(b) administration by a professional masseur showed
earlier effects than massage by trained lay people
while best results were obtained by a ‘psychological
parent’ after she had sufficient opportunity for imple-
menting instructions, (c) massage in the evening was
more efficient when lavender was added to the carrier
oil, and (d) efficacy of the massage tended to increase
with its frequency and duration.
DISCUSSION
An attempt to evaluate this relatively small amount of
data by different authors (who also differed regarding
therapeutic and scientific concepts as well as the cul-
tures and decades they lived in) needs more discus-
sion than can be summarized here. Nevertheless, the
increasing pool of data is a challenge to begin such
discussions, and to address at least some of its issues.
One of the overall issues concerns the range of in-
dications. Does this meta-analysis suggest that psy-
chological approaches, at least if investigated more
systematically, may become a treatment option for
each individual suffering from nocturnal epileptic
seizures? If so, are there criteria that determine use-
fulness and outcome?
(1) Outcome for behavioural state at seizure on-
set did not substantially depend on whether seizures
started during sleep or the waking state (cf. Table 3).
Trigger-oriented and trigger-independent psychologi-
cal methods prevented seizures by modulations of and
around the seizure threshold.
Moreover, in patients with concomitant diurnal
seizures, Schmid-Scho¨nbein’s example11 confirmed
24 B. Mu¨ller
the video-documented observation in case 2, accord-
ing to which conditioning effects may initiate reac-
tions to aura symptoms even during sleep. The transfer
of learning from the awake to the sleep state has often
been observed and investigated in sleep research49–56,
and in another patient with epilepsy41. Learnt reac-
tions were even possible, without awakening, during
all sleep stages50–55.
In patients with exclusively nocturnal seizures the
use of behavioural countermeasures at seizure onset,
in this evaluation, was confined to patients whose pre-
seizure or initial seizure symptoms interrupted sleep,
or who were already awake at the beginning of such
symptoms. Experimental studies in humans even sug-
gest that learning of reactions can also be acquired
during sleep alone57, 58, and that there are conditions
under which sleep may assist learning59, 60. However,
clinical applications of these findings for seizure con-
trol, at least in patients with externally detectable aura,
might require further studies (e.g. on the potential im-
pact and use of diurnal imagery training), and several
other favourable prerequisites.
(2) Regarding seizure types, behavioural control has
been observed or reported for all except nocturnal
atonic seizures and absences (cf. Tables 6 and 10).
Reasons for the lack of data are plausible, due to
the patient’s position during sleep, at least for atonic
seizures.
Nevertheless, the atonic features in diurnal and noc-
turnal complex partial seizures in one patient11 sug-
gest this seizure type may be included. Nocturnal ab-
sences are not likely to be detected without EEG mon-
itoring which, as yet, is unfortunately rarely done for
investigating psychological treatment options. How-
ever, symptoms described for patient number 26 in
the study by Clark9, 61 assigned to the group of com-
plex partial seizures here, might also have been diag-
nosed as absences with automatisms and tonic compo-
nents. Besides, several studies suggest the occurrence
of diurnal absences and atonic seizures can be min-
imized or even prevented by many of those psycho-
logical approaches being addressed in this review12, 62.
Appropriately designed treatments should also be of-
fered even where there are reasons to assume that these
seizure types occur at night.
Such investigations may be particularly reward-
ing, however, for simple partial nocturnal seizures
which comparatively often are drug-refractory63, and
whose control—with or without subsequent seizure
components—by psychological methods was reported
in at least half of the patients in this study. The
dominance of tonic–clonic seizures, which is evident
in Table 6 as well, might also have to do with fea-
tures (initial cry, rhythmical sighing during the clonic
phase) and consequences (tongue biting, muscle pain)
that facilitate their identification.
(3) As for the type of epilepsy or epilepsy syn-
drome, the sole or concomitant occurrence of noctur-
nal seizures does not appear to narrow the range of
indications which have been amenable to psychologi-
cal approaches. Even a small sample like this spreads
over four major groups (cf. Tables 3, 5 and 11).
A major gap in the present compilation is
the idiopathic partial epilepsies. Observations by
Panayiotopoulos64 on stimulus-induced inhibition of
paroxysmal seizure activity in benign epilepsy with
occipital paroxysms and the potential use of vi-
sual stimuli in initiating learning processes65 as well
as our own observations on the application of be-
havioural countermeasures in ‘benign’ epilepsies of
childhood suggest further controlled studies would be
worth pursuing. The choice of psychological treat-
ment components will have to particularly take into
account specific features of these epilepsies (age,
course) with regard to developmental needs, time-
effectiveness, etc. There are plans at the Institute of
Medical Psychology and Behavioural Neurobiology
in Tu¨bingen (Germany) to investigate the use of di-
urnal EEG biofeedback training (primarily spike in-
hibition) on nocturnal seizure control and on cog-
nition in benign partial epilepsy with centrotem-
poral spikes, preferably in comparison to a psy-
chologically untreated control group with the same
disorder66.
As for special syndromes, there is also one exam-
ple of psychological treatment after an isolated noc-
turnal generalized tonic–clonic seizure26. Since one of
the criteria for inclusion was the observation of at least
two nocturnal seizures, however, this case will not be
considered further in this review.
Of course, it has to be emphasized that, as yet,
no studies are available for many subgroups, es-
pecially within the group of symptomatic general-
ized epilepsies. The encouraging outcome for some
patients with Lennox–Gastaut syndrome6–8, although
after long treatment periods, might exemplify the
usefulness to extend the development of differenti-
ated treatment concepts, as far as possible, accord-
ing to individual syndrome diagnoses. However, even
syndrome-specific treatment strategies will have to
consider the individual, social, and situational context
of seizure precipitation and inhibition. Table 11 may at
best give some cautious indication of what could be in-
cluded in effective treatments, but does not determine
their priorities, components, and sequences67.
(4) The identification of seizure favouring or
precipitating factors (cf. Tables 7 and 8) may substan-
tially facilitate the development of treatment strategies
aimed at behavioural control of nocturnal seizures, but
it appeared not to be essential in 11 cases.
Mostly, the seizure favouring or precipitating fac-
tors were discernible during the wake state. It appears
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Table 11: Types of epilepsy—types of psychological approaches.
Type of psychological approach Type of epilepsy in N patients
(alone or combined with other Partial Generalized Undeter- Ratio Totalb
psychological approaches) Sympt.a Idiop. Sympt. Idiop. mined Part./General. Sympt./Idiop.
Behavioural inhibition at seizure onset
by the patient 9(2) — 4(1) 1(1) — 9(2) 5(2) 13(3) 1(1) 14(4)
by another person 2 — 4(1) — 2(1) 2 4(1) 6(1) 0 8(2)
Psychodynamic 13(3) — 3(1) 7(3) 8(3) 13(3) 10(4) 16(4) 7(3) 31(10)
Family therapy 7(2) — 4(1) 1(1) 10(5) 7(2) 5(2) 11(3) 1(1) 22(9)
Massage 1 — 4 4(1) 5(3) 1 8(1) 5 4(1) 14(4)
Creative therapies 3(2) — 4(1) 3 4(3) 3(2) 7(1) 7(3) 3 14(6)
(Other) Systemic therapy 2 — 2(1) 2 6(5) 2 4(1) 4(1) 2 12(6)
Physical training 2 — 2 2 4(3) 2 4 4 2 10(3)
(Other) Pedagogical approaches 2 — 4(1) — 3(1) 2 4(1) 6(1) 0 9(2)
Relaxation 5 — — 1 3 4 1 4 1 9
Prevention 1 — 2 1 3(2) 1 3 3 1 7(2)
Other behavioural treatments 2 — 2 1(1) — 2 3(1) 4 1(1) 5(1)
EEG biofeedback 2 — 1(1) — 2(1) 2 1(1) 3(1) 0 5(2)
Group psychotherapy 1 — 3(1) — — 1 3(1) 4(1) 0 4(1)
Systematic desensitization 2 — — — — 2 0 2 0 2
Total approaches 54(9) 39(9) 23(7) 50(27) 54(9) 62(16) 93(18) 23(7) 166(52)
Total N patients 29(5) — 11(3) 12(5) 18(8) 29(5) 23(8) 40(8) 12(5) 70(21)
One approach per patient 13(1) — 3(1) 7(4) 3 13(1) 10(5) 16(2) 7(4) 26(6)
Combined approaches
Total 16(4) — 8(2) 5(1) 15(8) 16(4) 13(3) 24(6) 5(1) 44(15)
55.2% 72.7% 41.7% 83.3% 55.2% 56.5% 60.0% 41.7% 62.9%
Two 9(4) — 3(1) 1(1) 4(2) 9(4) 4(2) 12(5) 1(1) 17(8)
Three 5 — 2 5(1) 5 2 5 2 12(1)
Four 2 — 2 6(5) 2 2 2 2 10(5)
Six — — 5(1) — — — 5(1) 5(1) — 5(1)
a This category (‘symptomatic epilepsies’) includes cryptogenic epilepsies. b In parentheses: N patients with exclusively nocturnal seizures.
Table 12: Outcome—preliminary impact of psychological treatments on antiepileptic medication.
Impact on intake of N patients seizure-free for N patients with seizure Behavioural seizure Total Transitory
antiepileptic drugs >6 >3 Not frequency reduced control possible shift
(AEDs) months quantified By >50% Not quantified Always Not quantified
No impact on AED(s) 1 1 3 3 3 2 3 16 —
AED reduction 4 1 — 4 1 — 1 11 2a
AED(s) withdrawn 8 1 3 — 3 1 1 17 3a
No AEDs before and 6 1 — 3 1 — — 11 1
after psychological treatment
No or insufficient data 7 1 4 1 1 1 1 16b —
Total 26 5 10 11 9 4 6 71c 6
a The shift to the night occurred within treatment periods when medication with AEDs was constant, or when no medication was taken.
b Including six patients in whom intake of AEDs was mentioned before, but not after treatment. Mostly, AEDs were considered ineffective.
c For one patient with more than one type of nocturnal seizures, two different outcome groups were indicated.
plausible that they merely contributed to increase
seizure susceptibility, while clinical epileptic dis-
charges were more likely to occur during subsequent
sleep68. Linde18 reported the convincing example of
a 44 year old female whose exclusively nocturnal
seizures (1–2 per week) ceased, in the course of psy-
chological treatment, for several weeks until the night
following diurnal stroboscope stimulation. There are
other examples where a traumatizing event during the
day initiated a series of exclusively nocturnal epilep-
tic seizures in individuals who had never experienced
such seizures before69–71. However, many studies in-
cluded in this review did not investigate seizure-
favouring factors systematically, thus both their exclu-
sion and their actual role should be viewed with cau-
tion.
Important examples of seizure precipitating factors
being primarily active during sleep include dreams
with frightening contents9, 17, 22, 26, 29, 46. The precip-
itatory potential of such dreams is particularly evi-
dent if repeatedly the same image or scene precedes
a seizure (‘recurrent dream’), and/or if it is related
to music in musicogenic epilepsy17, 72, 73. These phe-
nomena may be susceptible to psychodynamic inter-
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Table 13: Age/age at onset and duration of epilepsy/gender/mental retardation—outcome.
Age, age at onset of epilepsy, Patients seizure free for Patients with seizure Behavioural seizure Total Transitory
duration of epilepsy, gender, >6 >3 not frequency reduced control possible shift
mental retardation months quantified By >50% Not quantified Always Not quantified
Age
N patient ≤ 10; x years 2 2 1 2 3 — 3 13 3
N patient 11–17; x years 6 — 1 2 2 1 1 14 1
N patient ≥ 18 years 18 3 8 7 4a 3a 2 44b 2
Mean 26;0 18;9 26;7 23;9 16;9 28;6 14;2 23;2 14;2
Range 4;10–45 3;10–30 10–44 4;9–41 3;6–32 13–40 7–22 3;6–45 3;10–24
Age at onset of epilepsy
Mean 13;0 9;11 15;6 16;4 4;9 11;8 6;5 12;2 2;2
Range 0;1–37 0;8–19 4–27 1;6–32 0;3–12;6 2–18 1;6–18;6 0;1–37 0;6–6
Duration of epilepsy
Mean 11;5 8;8 10;6 7;9 12;0 18;7 7;1 10;10 10;0
Range 0;4–38 2–24 1–22 2–15 2–24 9–25 3;6–13;6 0;4–38 2–22
N patients with precise data
on age at onset of epilepsya 18 5 9 8 7 3 4 54b 5
N female patients 14 — 4 8 3b 3b 6 38b 3
N male patients 12 5 6 3 6 1 — 33 3
N mentally retarded patients — 3 2 2 3b 2b 3 15b 4
Total 26 5 10 11 9 4 6 71b 6
a Patients without precise data on the onset of epilepsy (i.e. at least its year) were not included in this evaluation. b For one mentally retarded
female with more than one nocturnal seizure type, two outcome groups were indicated.
Table 14: Nocturnal seizures with and without diurnal seizure occurrence—outcome.
Seizure onset N patients seizure-free for N patients with seizure Behavioural seizure Total Transitory
>6 >3 Not frequency reduced control possible shift
months quantified By >50% Not quantified Always Not quantified
Nocturnal seizures onlya 7 — 4 3 5 — 2 21b —
Co-occurrence of diurnal seizures
Same type 9 1 3 2 1 2 2 20 2
Same and other type 2 2 1 4 2c 2c 2 15c 4
Other type 8 2 2 2 1 — — 15 —
Total 26 5 10 11 9c 4c 6a 71c —
a Included are (few) patients whose seizures occurred—in addition—when sleeping during the day. b Two patients had exclusively nocturnal
seizures when psychological treatment started, but eventually equivocal symptoms emerged during the day (see the section on ‘transitory shifts
of seizure occurrence’). c For one patient with more than one type of nocturnal seizures, two different outcome groups were to be indicated.
pretation and even provide clues to a trigger- and
cause-oriented psychological treatment. This, in turn,
may also positively influence contents and effects of
dreaming, or desensitize toward seizure precipitating
fragments of the dream experience74, although the ac-
tual measures of socio-emotional dream content af-
fecting the EEG might have to be investigated in
a more differentiated way75. Apart from this, gen-
eral health effects as well as the paroxysm inhibit-
ing potential of REM sleep, especially in general-
ized epilepsies76, are certainly more often relevant for
the prevention of seizure activity. In addition, anec-
dotal reports and observations support the hypothe-
sis that dreams may adopt a sort of substitute func-
tion for seizures: Bartemeier24, for instance, reports
on a 30 year old patient with nocturnal and diur-
nal seizures (tonic–clonic seizures exclusively dur-
ing sleep) in whom—for the longest period since
the onset of his epilepsy at age 6—no seizures oc-
curred after he discharged his aggressive feelings in
dreams. One of Wilhelm Rimpau’s patients stated that
he had complex partial seizures in dreamless, ‘sweaty’
nights, but no seizures in restful sleep77. Or, in one
of his other patients, specific (recurrent) dreams did
not occur in nights with complex partial or tonic–
clonic seizures. Finally, Tassinari’s observations on the
stimulus-specific behavioural inhibition of nocturnal
focal spike activity suggest that the conditioning of
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respective reactions acquired during the day—or may
be even during sleep—is more likely to become ef-
fective during REM sleep (at least its tonic portions)
than during sleep stages 2–458, 78–80. An extension
of psychological treatment options, hence, would in-
volve AED treatment strategies aiming at the reduc-
tion, withdrawal or substitution of drugs that decrease
REM sleep duration and memory functions, espe-
cially if their usefulness in reducing nocturnal seizure
frequency and/or duration is doubtful81–86. Also, the
pharmacological manipulation of sleep disturbances
has to be avoided, especially if these drugs are known
to cause withdrawal seizures and REM sleep suppres-
sion, not only if AEDs or other drugs are likely to have
induced these disturbances.
(5) Patients with exclusively nocturnal seizures did
not have to be excluded from behavioural analysis and
treatment as well (cf. Tables 8, 10, 11 and 14), al-
though items (1) and (4) of this discussion section
might indicate why the development of psychological
treatment programs is facilitated by concomitant di-
urnal seizures. However, the different sequence of the
most often described seizure-favouring factors in the
separate compilation for these patients (Table 8) may
substantially assist diagnostic and therapeutic strate-
gies. This result was not preceded by any hypothesis.
Even though this separate compilation is not entirely
congruent with patients with ‘sleep epilepsy’ (i.e.
epilepsy with tonic–clonic seizures exclusively or pre-
dominantly during sleep), and although psychophysio-
logical research of the past decades allows more differ-
entiated diagnoses with regard to seizure precipitation,
present investigations tend to be in line with the obser-
vation by Dieter Janz, according to which ‘grand mal
epilepsies react to various stress factors in very differ-
ent ways’3. The particularly frequent role of patholog-
ical dependency, for instance, is underlined with his
example of an over-protective mother who accompa-
nied her son to school, brought him specific meals dur-
ing breaks, and wanted him to eat everything in her
presence, while he exclusively suffered from noctur-
nal tonic–clonic seizures34.
The dominance of dependency and unsettled, of-
ten repressed conflicts (with or without manifesta-
tion in dreams) in patients with exclusively noctur-
nal seizures, especially with tonic–clonic seizures dur-
ing sleep, appears to be confirmed by the types of
psychological treatment components which were in-
volved in improving seizure control (cf. Table 10):
above all changes in the social environment, creative
therapies (whose potential for the process of individu-
ation, and for the formation of an own identity is of-
ten underestimated), and family therapy. Rascovsky
and Rascovsky87 convincingly confirmed the poten-
tial neurological impact of systemic factors: they suc-
cessfully replicated freedom from exclusively noctur-
nal convulsive seizures in a 6 year old boy following
separation from his mother’s bedroom, i.e. seizures
reappeared every night as long as he slept in her bed-
room (or took the afternoon nap with her), and disap-
peared when being separated. This experimental con-
frontation was repeated a second time 1 month later,
again resulting in the recurrence of seizures. After
he was separated again, seizures ceased for at least
14 months. The duration of his epilepsy had been
more than 5 years. (Overstimulation might have been
an interfering factor in this case. It is not included in
this evaluation due to the imprecise description of the
seizure type, but explicit care was given to exclude a
non-epileptic nature of these seizures.)
(6) Although psychological approaches worked with
and without use of all major AEDs, the potential role
of AEDs in facilitating and enhancing effects of such
approaches or, alternatively, in making them more dif-
ficult and less effective should not be underestimated.
Schmid-Scho¨nbein’s example of behavioural seizure
inhibition during sleep was observed only when no
AED was taken11, i.e. after AED withdrawal facil-
itated the perception of seizure onset when awake,
and possibly the neurophysiological processing and
functioning of learnt reactions. It should, however, be
noted as well that the same behavioural technique was
learned after the interruption of phenytoin medication
changed the aura semiology, and after the transitory
reintroduction of phenytoin facilitated this learning
process (by reducing the speed of seizure discharge).
In case 2, the conditioned seizure arrest during sleep
was video-documented only after the CBZ dosage
was 450 mg per day or below, and even more of-
ten after CBZ was withdrawn. On the other hand, in
several patients being not included in this evaluation,
the introduction of CBZ preceded a shift of seizure
occurrence to the day, thereby facilitating the sponta-
neous discovery of behavioural measures for seizure
control.
AEDs may facilitate the development, implementa-
tion, and internalization of behavioural seizure control
by increasing the time to react to initial symptoms,
and/or by reducing their intensity88, but they may also
block behavioural control by reducing the ability to
perceive initial symptoms, or by making them disap-
pear from uncontrolled seizure patterns89.
A differentiated and individualized analysis of the
interaction between AEDs and behaviour may also be
indispensable when reducing medication: in at least
three patients of this study in whom drug withdrawal
was part of the psychological treatment program, there
were reasons to assume that neither drug withdrawal
alone nor psychological treatment alone would have
been possible or yielded similar therapeutic results!
(7) As yet, no contraindications can be derived
from gender, age, or level of intelligence. Winni-
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cott90 described a 1 year old child whose tonic–clonic
seizures ceased in the course of psychodynamically
oriented play therapy. Even drug withdrawal was pos-
sible, but this example was not included in this eval-
uation because only one nocturnal seizure was ob-
served. Likewise, focusing on psychodynamic treat-
ment components, Gerd Heinen47 treated and still
treats a 64 year old woman with nocturnal tonic–
clonic seizures: as yet, their frequency dropped from
about 10 to 1 per year, meanwhile even allowing re-
duction of carbamazepine monotherapy from 1400 to
1000 mg per day. Therapeutically, learning to express
and thereby reduce her anxieties was a crucial experi-
ence for her.
The relatively high percentage of patients with men-
tal retardation who met the inclusion criteria, within
the author’s sample, confirms that treatment and re-
search with this population is no less useful than
with other patients. The above-mentioned reasons why
they are not represented among patients who became
seizure free for more than 6 months are modifiable.
It should be noted, however, that a lack of commu-
nicative skills in severe and profound mental retar-
dation may require specific education of therapists,
coordinated involvement of referential persons and
professionals, experienced supervision, sophisticated
and sometimes robust technical equipment (allowing,
if necessary, adaptation to individual needs) as well as
particularly empathic counselling of the social envi-
ronment, not least in order to maintain motivation and
to substitute symptom-stabilizing behaviour.
Likewise, the comparatively high incidence of tran-
sient shifts of seizure activity to the night in MR
patients with symptomatic epilepsy has never given
reason to stop psychological treatments. Rather, re-
search in these patients has been valuable in that it pro-
vided some insight into how to minimize such shifts
to the night: as far as this was possible by physical
training and massage; it can be assumed that these
measures contributed by their favourable influence on
sleep so that restorative functions of at least parts of it
could be conserved or used more exhaustively, or on
depressive mood91–97.
(8) Finally, no contraindication can be concluded
from the duration, nor from the age at onset of
epilepsy: although there are reasons to expect that
early psychological counselling and intervention may
positively influence the course of epilepsy, and even
prevent further seizures, it is noticeable that the mean
duration of epilepsy in patients who became seizure
free for more than 6 months slightly exceeded the re-
spective average for all patients (Table 13). The fact
that implementing major parts of psychological treat-
ment was not yet possible in some of the younger
patients may in part account for this, but also the fact
that every additional seizure provides further addi-
tional information that may facilitate behavioural anal-
ysis and treatment. Hardly less relevant is the still
prevailing sequence of therapeutic priorities: many
patients had to undergo several attempts at medical
treatment before the label ‘drug-refractory’ entitled
them to participate in a study on psychological ap-
proaches, or initiated the search for psychological fac-
tors of seizure control.
The clearest deviation from average, as for the du-
ration of epilepsy, was in the small group of patients
who can control all their nocturnal seizures, but do not
always want to do so: their seizures had psychosocial
and/or psychophysical functions, for which perma-
nently acceptable substitutes had not yet been found.
This, however, also mirrored the fact that competent
counselling or treatment was not or could not always
be offered, or that the prospect of complete remission
following systematic behavioural arrest or prevention
of seizures was not known or not considered.
It was not possible to systematically evaluate sev-
eral other ‘dependent variables’. These include the
therapist’s personality, education, knowledge, and ex-
perience (e.g. regarding specific training in dealing
with the mentally retarded), the duration of treat-
ments and treatment sessions, attitudes and economic
conditions of the social environment, besides the
quality of the interaction and co-operation between
therapist, patient, and social environment (includ-
ing other professionals), and—not least—willpower
and the evolution of other personality features in
the patient being particularly relevant to successful
behavioural seizure control. It should also be kept
in mind that the availability and performance pro-
files of technical equipment (ambulatory infrared- and
video-EEG-monitoring, EEG biofeedback, computer-
ized EEG-evaluation, etc.) may substantially facilitate
psychological treatments, or counteract unfavourable
conditions for learning seizure control.
Thus, the actual usefulness of psychological ap-
proaches for improving the control of nocturnal
epileptic seizures in an individual is still difficult to
predict, even for patients who appear more suitable
than others. There are several reasons for underesti-
mating their potential, but also reasons to overesti-
mate in particular the isolated application of single ap-
proaches, not only since almost no data on unsuccess-
ful treatments are available. The present review should
also support future activities by increasing awareness
of this difficulty, and thus increase the endurance that
may be necessary for some treatments.
Another broad issue concerns the plausibility of ef-
fects which psychological measures appeared to have
on nocturnal seizures and the nocturnal seizure thresh-
old, respectively, to begin with their specific mecha-
nisms of action.
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Essentially, major neurophysiological and
psychobiological models for diurnal and nocturnal
seizure precipitation and inhibition appear to be com-
parable. The behavioural arrest of nocturnal seizures
by internal or external stimulation, for instance, can be
explained equally well by the models of Lockard98–100
for simple auras, or Ukhtomsky101–103 for complex
auras.
In patients with exclusively nocturnal seizures,
mechanisms are slightly different if voluntary be-
havioural reactions to seizures are not possible. Ef-
fects of and responsiveness to external stimulation
may decrease with sleep stages58, 77, 104, though dif-
ferences may depend on further microstates, cognitive
activity (dreaming), and other highly individual fac-
tors105–107, and though EEG responses are known to
be below the arousal threshold108. The usefulness of
diurnal EEG biofeedback training on the control of ex-
clusively nocturnal seizures may find scientific support
with the electroclinical studies by Whitsett et al.109,
whose quantitative analyses confirmed that EEG im-
provements during and following EEG biofeedback
are maintained throughout the night. Only few inves-
tigations, however, have deepened the neurobiological
understanding of trigger-oriented regulation of noctur-
nal cortical excitability, although this appears to be the
‘treatment of choice’ for nocturnal seizures. Neverthe-
less, earlier EEG studies110 found some confirmation
in systematic investigations on electroclinical corre-
lates of seizure-favouring and inhibiting psychological
states111, 112, even if they did not specifically address
conditions during sleep.
In patients with both diurnal and nocturnal seizures,
psychological treatments aiming at the control of
diurnal seizures contribute to normalize nocturnal
brain activity, either directly or following a transi-
tory shift of seizure activity to the night, since the
continuation of psychological treatment—according
to so far published studies—resulted in a grad-
ual decrease of the total duration of seizure activ-
ity113, 114. However, a more differentiated and de-
tailed analysis of all psychological approaches, re-
garding their—daytime-independent—mechanisms of
action would probably overburden this contribution as
well67.
Instead, it appears appropriate here to add one of
the most striking examples for the normalization of
nocturnal brain activity following psychological ap-
proaches to seizure control, which is provided by
Donna Andrews: in 1965, after having contracted
viral encephalitis, she herself developed epilepsy with
about five complex partial or secondarily generalized
tonic–clonic seizures per day, at least one of them noc-
turnal, with seizure onset during sleep. After about
18 months, she gradually detected psychological mea-
sures of preventing and inhibiting her seizures, which
she later compiled and structured for other patients
in her workbook115. She has been completely seizure
free since 1969, AED-free since 1972, and the spike-
wave discharges in her EEG have given way again
to normal brain activity. Meanwhile, she has treated
an impressive number of patients successfully with
her approach, among them patients with nocturnal
seizures116, 117. The data she has made available are
not included in this evaluation, although they would
have met the criteria.
CONCLUSIONS
Despite the small number of patients included in this
evaluation, and several other methodological reser-
vations, the broad range of possible indications ap-
pears encouraging: types of seizures, types of epilepsy
syndromes, age and intelligence levels, behavioural
state at seizure onset, identifiable or non-identifiable
triggers, presence or absence of concomitant diurnal
seizures, etc.—for none of these criteria can limita-
tions or even contraindications be defined, at least to
date.
As for interdisciplinary research, it would be de-
sirable to replicate studies under controlled, more
homogeneous conditions, and provide such conditions
when investigating and refining psychological treat-
ment strategies for as yet neglected indications (e.g.
regarding the integration of massage techniques in
various syndrome subgroups, or learnt reactions to
seizures during sleep). Also, polygraphic and other di-
agnostic equipment might help to give a better under-
standing of the mechanisms involved, and to thereby
optimize various components of treatment. Likewise,
as far as possible, more convincing designs should
help to better isolate and assess therapeutically effec-
tive factors in a variety of approaches which appear
to be particularly useful for reducing the susceptibility
to nocturnal seizures, for instance psychodynamic and
creative therapies. Empirical studies118 as well as sev-
eral EEG studies, e.g. on the activation of traumatic
experiences by interviews during pre-surgical depth-
electrode recording119 still suggest that this is justi-
fied, even if some theoretical assumptions would have
to be abandoned120. The present evaluation does not
allow the postulation of scientifically firm conclusions,
but it might give some orientation regarding the defini-
tion of parameters and hypotheses for future research.
As for interdisciplinary treatment, it is recom-
mended to not exclude nocturnal seizures from the in-
dividual tailoring of psychological approaches, regard-
less of any other diagnostic features. However, con-
vincing intra-individual designs should help to provide
a reasonable basis for the patient’s and his/her social
environment’s motivation regarding the systematic im-
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plementation of individually useful treatment com-
ponents, and—as far as necessary—the continuous
adjustment of therapeutic strategies. Where seizures
occur exclusively during sleep, interactions with the
social environment have to be carefully evaluated.
Where a shift of seizure activity toward the night can
be observed, the psychological treatment of diurnal
seizures should be continued, but it should be accom-
panied by close supervision (preferably 24 hours in-
cluding ambulatory infrared equipment) and a differ-
entiated documentation of developmental and seizure
parameters. In addition, it is advisable to assess indi-
vidually whether gradually integrated massage, phys-
ical training and other approaches may prevent this
shift by improving sleep and having a cathartic func-
tion.
This evaluation may indicate that research on psy-
chological approaches to the control of nocturnal
epileptic seizures is still at its beginning. However,
there are plausible incentives for future research that
may help those who wish to improve their seizure
control as well as for those whose wishes are yet
ambivalent: trying to understand these patients (e.g.
if their nocturnal seizures decrease the risk of di-
urnal seizures, if they feel and perform better after
their seizures, if their seizures have agreeable com-
ponents, or of there are other advantages after their
seizures) is a particularly important task for psycho-
logical approaches, above all in patients with mental
disabilities. Having disclosed such dependencies these
approaches can assist in looking for actions and inter-
actions, which are psycho-economically equivalent or
even better alternatives to seizures, and in the develop-
ment of strategies to implement them.
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